A collection of sets is called a weak A-system if sizes of all pairwise intersections of these sets coincide. We prove a new upper bound on the function ./~,.(n), the maximal size of a collection of n-element sets no three of which form a weak A-system. Namely, we prove that, for every 6 > 0. L,(n) = o(n!1"2 +~).
similar problems on the growth rate of the functions fw(n) and r(n), which are also unsolved. In all three cases, examples show that the functions grow at least exponentially. But, up to now, the best known upper bounds for them are hyperexponential.
Here are, to our knowledge, the best lower and upper bounds for these functions obtained so far, and the relevant references:
c" 10 "/2 < f(n) < (1 + o (1) In the latter case, the lower bound is by Abbott [1] . We have been unable to find this upper bound in the literature; and Erd6s [3] writes that he does not know if anybody proved that fw(n) < n!; but it can easily be proved by a standard Ramsey-type argument. Indeed, in any collection of n-sets without weak 3-A-systems the sets intersecting a given one by at least n -d elements mutually intersect by at least n -2d elements; hence their number does not exceed r(2d). So we have inequality fw(n) <~ 1 + (n -d)fw(n -1) + r(2d), and the upper bound follows.
Erd6s conjectures that all these functions are of exponential growth. But it is stated in [-2, 6 ] that it is still not proved (and would be very desirable to prove) that f(n) < Cn!, and that fw(n) < Cn! 1-~ for some ~ > 0.
Recently Kostochka [8] proved that, for any
In this paper we present a proof of the following theorem. Proof. Fix e. The proof proceeds by induction on n. First we carry out the induction step, and make sure that the argument holds for n large enough, n i> no, no matter what value of C is (in particular, the value no does not depend on C). Then we choose
thus providing the induction base. So now we fix an arbitrary C > O. Let ~" be a collection of n-sets without weak 3-A-subsystems such that I~-I =fw(n), and suppose that for n' < n the inequality fw(n') < Cn'! ~ ~ holds.
The following easy lemma will be used throughout the proof without further notice. 
Proof of Theorem 1 (continued).
Choose real numbers 2, L, and positive integers R, M so that the following inequalities be satisfied:
MR-1
For this to be possible, it is sufficient to choose M and R to satisfy the inequalities
MR-1 R
Indeed, after this, the choice of ~ and L becomes easy. Since e < ½, the inequality (6) is equivalent to Thus, we can satisfy the inequalities (1) - (4) by choosing first the value of R, then of M, and then of ~ and L.
Let k = n °, I = Ln ~. We may suppose that k is integer.
The following lemma will be used in the proof to deal with intersections of comparatively large size. Proof. Denote by P the quantity we want to estimate• By Lemma 1, we can apply the induction hypothesis to estimate the number of sets X with any given intersection A c~ X of size at least Mk:
To determine the value of i at which the maximum is attained, consider the ratio
since e < ~. So, the maximum is attained at i = Mn ~, and we have
p ~ nO(n°)nan~n(1 -~)Mn'l,l( -1 +e)Mn ~ no(n')nn°(ct+ M(1 -cO+M( 1 +e)) ~_ nO(n')nZn""
The inequality (1) Otherwise stop; let X = ~. Note that intersection sizes excluded from I during this process cannot appear in the collection X-Indeed, if we had ]X c~ Y] = xj for some X, Ye Z then the sets F j, X, Y would form a weak 3-A-system. This is the only place in the proof in which absence of weak 3-A-systems is used at its full strength.
The process stops after at most k steps; we have
Also we have that at most I Z I k/l = I zI/L sets from Z intersect any given A e Z by less than k elements. 
